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SUBSTITUTE SPECIFICATION 
CARD DEVICE WITH ANTENNA FEED TERMINAL 



CROSS-REFERENCE TO RELATED APPLICATION 

[0001] The present application is a 35 U.S.C. §371 national phase conversion of 

PCT/JP2004/0 12560 filed August 31, 2004, which claims priority of Japanese 

application no. JP2003-374568 filed November 4, 2003, which are incorporated 

herein in their entirety. 

BACKGROUND OF THE INVENTION 

Technical Field 

[0002] The present invention relates to a card device with an antenna feed 
terminal for use attached to an electronic device such as a personal computer. 
Background Art 

[0003] Fig. 4 shows, in the form of a simplified schematic diagram, an example 
of the external appearance of a known card device. The card device 41 includes 
a card case 42, a circuit board 43 disposed inside the card case 42, and an antenna 
44 disposed rotatably on the outside of the card case 42 and electrically 
connected to the circuit board 43. 

[0004] An antenna rotating shaft 45 is formed of a conductive material on the 
base end of the antenna 44. In a side wall of the card case 42, there is formed a 
through-hole for inserting the antenna rotating shaft 45 from the outside into the 
inside of the card case 42. The antenna rotating shaft 45 inserted via the through- 
hole from the outside in the inside of the card case 42 is electrically connected to 
a circuit disposed on the circuit board 43, and thus the antenna 44 is electrically 
connected to the circuit of the circuit board 43 via the antenna rotating shaft 45. 
[0005] Because the antenna rotating shaft 45 rotates, it is not desirable to connect 
the antenna rotating shaft 45 directly to the circuit board 43. If the antenna 
rotating shaft 45 is directly connected to the circuit board 43, various problems 
can occur. To avoid these problems, it has been proposed to use a feed terminal 
46 such as that shown, in the form of a cross-sectional view, in Fig. 5 to 
electrically connect the antenna rotating shaft 45 to the circuit of the circuit board 
43 (refer to, for example, Japanese Unexamined Patent Application Publication 
No. 2001-339211 ). See also Japanese Unexamined Patent Application 
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Publication No. 2002-374111. 

[0006] In the example shown in Fig. 5, the feed terminal 46 is formed of an 
electrically conductive material, and includes a connection part 46A for contact 
connection with the antenna rotating shaft 45, and a circuit connection part 46B 
for contact connection with a circuit-to-antenna connection land 47 formed on the 
surface of the circuit board 43. In this structure, the antenna rotating shaft 45 is 
in contact with connection part 46A of the feed terminal 46, and the circuit 
connection part 46B of the feed terminal 46 is in contact with the antenna 
connection land 47 of the circuit board 43, and thus the antenna 44 is electrically 
connected to the circuit of the circuit board 43 via the antenna rotating shaft 45 
and the feed terminal 46. In Fig. 5, reference numeral 48 denotes an 
interconnection pattern that connects the antenna connection land 47 to a part of 
the circuit, such as a high frequency circuit part for wireless communication (not 
shown). 

[0007] If the antenna rotating shaft 45 is electrically connected to the circuit of 
the circuit board 43 by using the feed terminal 46 such as that shown in Fig. 5, 
the following problems can occur. The feed terminal 46 has a structure in which 
the part 46A in contact with the antenna rotating shaft 45 and the part 46B in 
contact with the antenna connection land 47 of the circuit board 43 are located 
side by side when viewed from the upper side of the circuit board 43. This 
structure of the feed terminal 46, in which the part 46A for connection with the 
antenna rotating shaft and the part 46B for connection with the circuit are located 
side by side, makes it difficult to reduce the installation space for the feed 
terminal 46 on the card device 41. Besides, to ensure high reliability in terms of 
connection with the antenna rotating shaft 45 or the antenna connection land 47, 
it is required that the part 46A for connection with the antenna rotating shaft and 
the part 46B for connection with the circuit should each have a sufficiently large 
size, and thus it is difficult to reduce the installation space for the feed terminal 
46 in the card device 41. 

[0008] When a signal is transmitted between the antenna 44 and the circuit of the 
circuit board 43, the signal has to pass through two contacts, that is, the contact 
between the antenna rotating shaft 45 and the part 46A, for connection with the 

| {00769572.1} 

2 



P/1071-1616 

SUBSTITUTE SPECIFICATION 
antenna rotating shaft, of the feed terminal 46, and the contact between the 

antenna connection land 47 of the circuit board 43 and the circuit connection part 

46B of the feed terminal 46. Because the respective two electric conductors are 

simply placed in contact with each other at each of these two points, a signal 

transmission loss can occur, and, at worst, even a connection failure can occur. 

This can result in reduction in reliability of the wireless communication 

capability provided by the card device 41. Although reliability in terms of 

connection between the feed terminal 46 and the antenna connection land 47 can 

be improved by plating the surface of the antenna connection land 47 with gold 

or the like, the result is an increase in cost. 

SUMMARY OF THE INVENTION 

[0009] The present invention provides a card device which needs only a small 
installation space for a feed terminal that connects an antenna to a circuit on a 
circuit board, which has high reliability in terms of electrical connection (signal 
transmission) between the antenna and the circuit on the circuit board, has high 
resistance to a mechanical shock applied from the outside, and can be produced 
easily. 

[0010] According to one advantageous feature of the invention, a card device 
comprises a card case formed by combining an upper cover and a lower cover, a 
circuit board disposed in the inner space of the card case, and an antenna 
rotatably disposed on the outside of the card case and electrically connected to a 
circuit formed on the circuit board. A through-hole is formed in a side wall of the 
card case, for inserting an antenna rotating shaft formed of a conductive material 
on the base end of the antenna from the outside into the inside of the card case in 
a direction along the surface of the circuit board. A part for supporting the 
antenna rotating shaft is formed on the inner wall surface of the card case such 
that an inner portion of the antenna rotating shaft, which is inserted through the 
through-hole into the inside of the card case, is supported within the card case in 
such a manner that the inner portion of the antenna rotating shaft is spaced apart 
from the circuit board and is freely rotatable. A feed terminal having elasticity is 
disposed between the inner portionof the antenna rotating shaft and an area of the 
circuit board that faces the inner portion of the antenna rotating shaft, such that 
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the elasticity of the feed terminal provides an urging force against the inner 

portion of the antenna rotating shaft. The feed terminal is fixed to an antenna 

connection part of the circuit formed in the area of the circuit board that faces the 

antenna rotating shaft, such that the feed terminal is electrically connected to the 

circuit on the circuit board, and the feed terminal is urged by the elastic urging 

force so as to be maintained in conductive contact with the antenna rotating shaft. 

[0011] According to this feature of the present invention, the feed terminal is 

disposed between the circuit board and the inner portion of the antenna rotating 

shaft, which is supported so as to be spaced apart from the circuit board. The 

feed terminal is urged by the urging force of its elasticity so as to be maintained 

in conductive contact with the antenna rotating shaft. The feed terminal is fixed 

to the antenna connection part of the circuit formed in the area of the circuit 

board that faces the antenna rotating shaft. Thus, the mechanical fixing of the 

feed terminal to the circuit board and the electrical connection of the feed 

terminal to the circuit on the circuit board are achieved at the same location. In 

addition, the feed terminal is in contact with the antenna rotating shaft at the 

position above the position at which the feed terminal is connected to the circuit 

on the circuit board. This structure allows a reduction in the installation space 

required for the feed terminal in the card device, as compared with the structure 

in which the part for connection with the antenna rotating shaft and the part for 

connection with the circuit are located side by side. 

[0012] When the feed terminal is fixed via solder or the like to the antenna 
connection part of the circuit on the circuit board, the electrical signal path 
between the antenna and the circuit of the circuit board includes only one simple 
conductor-to-conductor contact, that is, a contact without solder or the like, 
namely the contact between the feed terminal and the antenna rotating shaft. The 
reduction in the number of simple conductor-to-conductor contacts included in 
the electrical signal path suppresses the probability of a contact failure occuring 
and also suppresses the signal transmission loss at the contact. As a result, it is 
possible to achieve high reliability in terms of the electrical connection (signal 
transmission) between the antenna and the circuit of the circuit board, and thus 
the card device has high reliability in terms of wireless communication capability. 
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[0013] Another feature of the present invention is that the connection between 

the feed terminal and the antenna connection part is not made by simply placing 

in contact the feed terminal and the antenna connection part, such as a land 

formed on the circuit board, but instead is achieved by fixing, using solder or the 

like, the feed terminal to the antenna connection part. This makes it unnecessary 

to plate the surface of the antenna connection part with gold, which is necessary 

in the simple conductor-to-conductor contact to improve reliability in terms of 

connection between the feed terminal and the antenna connection part (such as 

the land). This allows the card device to be produced at a reduced cost. 

[0014] The feed terminal can be fixed to the circuit board by soldering at the 

same time when other electronic parts are soldered to the circuit board. That is, it 

is possible to fix the feed terminal to the circuit board without having to perform 

a troublesome process such as screwing, and thus the production process of the 

card device can be simplified. This allows a reduction in the production cost of 

the card device. 

[0015] Because the antenna rotating shaft is supported by the side wall of the 
card case and the part for supporting the antenna rotating shaft disposed on the 
inner wall surface of the card case, when an impactive force is applied to the 
antenna and thus an external stress is applied to the antenna rotating shaft, the 
external stress applied to the antenna rotating shaft can be relieved to the card 
case via the side wall of the card case or via the part for supporting the antenna 
rotating shaft. Because the feed terminal in contact with the antenna rotating 
shaft is elastic, when an external stress is applied to the feed terminal via the 
antenna rotating shaft, the external stress is absorbed by the elasticity of the feed 
terminal and thus the external stress is prevented from being applied to the circuit 
board via the feed terminal. That is, the structure according to the present 
invention prevents an external stress applied to the antenna from being 
transferred to the circuit board. This prevents the feed terminal from coming off 
the circuit board. 

[0016] Even when the antenna rotating shaft is deformed to a certain degree by 
an external stress, the elasticity of the feed terminal allows it to maintain the 
contact between the antenna rotating shaft and the feed terminal. Thus, the card 
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device has high resistance against an external impact. 

[0017] In another feature of the present invention, the feed terminal is urged into 
contact with the inner part of the antenna rotating shaft located between the part 
for supporting the antenna rotating shaft and the side wall of the card case in 
which the through-hole for inserting the antenna rotating shaft is formed. That is, 
the feed terminal is urged into contact with the inner part of the antenna rotating 
shaft which is supported at both ends by the side wall of the card case and the 
part for supporting the antenna rotating shaft. 

[0018] This results in an increase in mechanical strength of the card device. 
[0019] Another aspect of the invention provides an antenna rotation position 
holding arrangement for holding the rotation adjustment position of the antenna, 
which makes it possible to hold the antenna at an intended position at which the 
antenna is set by rotation. 

[0020] In the disclosed structure, the circuit board is fixed to the lower cover, the 
antenna rotating shaft is rotatably supported to the inner surface of the upper 
cover, and the upper cover and the lower cover are combined together into the 
final form of the card case. When the upper cover and the lower cover are 
combined, the feed terminal of the circuit board fixed to the lower cover is urged 
into contact with the antenna rotating shaft supported by the upper cover. That is, 
in the production process, the feed terminal is urged into contact with the antenna 
rotating shaft simply by combining the upper cover and the lower cover without 
having to perform a troublesome process to adjust the installation position of the 
antenna rotating shaft with respect to the feed terminal so that the feed terminal is 
urged into contact with the antenna rotating shaft. This makes it easy to produce 
the card device. 

[0021] In this structure, a hook on the extending wall formed on one of the upper 
cover and the lower cover is engaged with a hook accepting part formed on the 
other cover whereby the upper cover and the lower comer are combined together. 
That is, the upper cover and the lower cover can be easily combined together 
without having to perform a troublesome process such as screwing. This makes it 
possible to easily produce the card device. Because the upper cover and the 
lower cover are assembled mechanically, the upper cover and the lower cover are 
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firmly combined together such that the upper cover and the lower cover are not 

easily separated. That is, the resultant card case has high mechanical strength. 

[0022] In a structure in which the feed terminal of the circuit board fixed to the 

lower cover is urged into contact with the antenna rotating shaft by combining the 

upper cover and the lower cover, if the connection between the upper cover and 

the lower cover becomes loose due to degradation in the connection, the urging 

force that urges the feed terminal into contact with the antenna rotating shaft can 

disappear. In contrast, in another structure in which a hook of the extending wall 

formed on one of the upper cover and the lower cover is firmly engaged with a 

hook accepting part formed on the other cover, the upper cover and the lower 

comer are firmly combined mechanically. This prevents the urging force which 

urges the feed terminal into contact with the antenna rotating shaft from 

disappearing, which can occur when the non-hook connection between the upper 

cover and the lower cover becomes loose due to degradation in the connection. 

[0023] Other features and advantages of the present invention will become 

apparent from the following description of embodiments of invention which 

refers to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] Fig. 1 is a cross-sectional view partially showing a card device according 
to an embodiment of the present invention, wherein only parts related to the 
embodiment of the invention are shown. 

[0025] Fig. 2 is an exploded view showing a card device, according to the 
disclosed embodiment of the present invention. 

[0026] Fig. 3 is a diagram showing an example of a feed terminal for use in the 
card device shown in Fig. 1 or 2. 

[0027] Fig. 4 is a diagram showing, in a simplified fashion, an example of the 
external appearance of a known card device. 

[0028] Fig. 5 is a diagram showing an example of a structure for electrically 
connecting an antenna rotating shaft to a circuit of a circuit board via a feed 
terminal in a known card device. 

DETAILED DESCRIPTION OF AN EMBODIMENT OF THE 



INVETNION 

| {00769572.1} 



7 



P/1071-1616 

SUBSTITUTE SPECIFICATION 
[0029] Reference Numerals 

1: card device 

2: upper cover 

3: lower cover 

4: card case 

5: circuit board 

7: antenna 

12: antenna rotating shaft 
13: through-hole 

18: part for supporting the antenna rotating shaft 
20: feed terminal 

[0030] Embodiments of the present invention are described below with reference 
to the drawings. 

[0031] In an embodiment, as shown in the form of an exploded perspective view 
in Fig. 2, a card device includes a card case 4 formed by combining an upper 
cover 2 and a lower cover 3, a circuit board 5 disposed in an internal space of the 
card case 4, and an antenna 7 rotatably disposed on the outside of the card case 4 
and electrically connected to a circuit 6 formed on the circuit board 5. For 
example, this card device 1 is used in a state in which the card device 1 is 
inserted in a card insertion slot of an electronic device such as a personal 
computer (a specific example of the card device 1 is a CF card). The card device 
1 is of an extending type and has an extending part E that extends outward from a 
card insertion slot of an electronic device when the card device 1 is inserted into 
the card insertion slot. Note that "CF (Compact Flash)" is a trademark registered 
in Japanese Patent Office. 

[0032] The upper cover 2 includes a frame 10 and a panel 11 which are 
constructed in an integrated form. The frame 10 is made of, for example, a 
plastic material, and the panel 11 is made of, for example, a metal plate. The 
lower cover 3 is made of, for example, a metal plate and has extending walls 3a 
and 3b extending along the outer wall surface of the upper cover 2 (that is, along 
the outer wall surface of the frame 10). The end portion of each of the extending 
walls 3a and 3b is bent so as to function as a hook F. The upper cover 2 has a 

| {00769572.1} 

8 



P/1071-1616 

SUBSTITUTE SPECIFICATION 
hook accepting part lOf for accepting the hook F. 

[0033] In the present embodiment, the bottom surface of the frame 10 of the 
upper cover 2 is connected, via an adhesive or a double-faced adhesive tape, to 
the edge portion (for example, a portion 7a shaded with diagonal lines in Fig. 2) 
of the lower cover 3, and the hook F of the lower cover 3 is hooked with the hook 
accepting part lOf of the upper cover 2 thereby combining the upper cover 2 and 
the lower cover 3 and thus forming the card case 4. 

[0034] The circuit board 5 is placed in the inner space of the card case 4 formed 
by combining the upper cover 2 and the lower cover 3 and is fixed to the lower 
cover 3 by using an adhesive or a double-sided adhesive tape or by means of 
thermo-compression bonding. 

[0035] The antenna 7 includes a protective case 7a made of, for example, a 
plastic material and a main antenna part (not shown) placed in the protective case 
7a and serving to transmit and receive radio waves. On the base end of the 
antenna 7, there is formed an antenna rotating shaft 12 of a conductive material 
electrically connected to the main antenna part. 

[0036] Fig. 1 is a cross-sectional view taken along line A-A of Fig. 2. As shown 
in Fig. 1, the upper cover 2 has a through-hole 13 formed through the side wall of 
the extending part E of the frame 10. The through-hole 13 is for inserting the 
antenna rotating shaft 12 from the outside into the inside of the card case in a 
direction along the surface of the circuit board 5. The through-hole 13 includes a 
fitting part 13A through which the antenna rotating shaft 12 is inserted with 
substantially no gap and a greater-diameter part 13B with a diameter greater than 
the diameter of the fitting part 13 A. The fitting part 13 A is located at a more 
inner position and the greater-diameter part 13B is located outwardly adjacent to 
the fitting part 13 A. 

[0037] In the greater-diameter part 13B of the through-hole 13, there are 
provided a washer 14 and an O-ring 15. The washer 14 is disposed in contact 
with a step D formed at the boundary between the greater-diameter part 13B and 
the fitting part 13 A, and the O-ring 15 is disposed in contact with the washer 14. 
The washer 14 and the O-ring 15 have forms that allow the antenna rotating shaft 
12 to pass through them. 
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[0038] On the base end of the antenna rotating shaft 12, there is formed a 

protruding part 12A fitted into the greater-diameter part 13B of the through-hole 
13. To insert the antenna rotating shaft 12 into the through-hole 13, the antenna 
rotating shaft 12 is first inserted through the O-ring 15 and the washer 14, and 
then the antenna rotating shaft 12 is inserted together with the O-ring 15 and the 
washer 14 into the through-hole 13 from the outside of the card case 4. In the 
present embodiment, the insertion of the antenna rotating shaft 12 is stopped 
when the washer 14 is brought into contact with the step D in the through-hole 
13, the O-ring 15 is brought into contact with the washer 14, and the protruding 
part 12A of the antenna rotating shaft 12 is brought into contact with the O-ring 
15. To maintain this state without allowing the antenna rotating shaft 12 to move 
out of the through-hole 13, a washer 17 is attached to the antenna rotating shaft 
12 from the inside of the card case 4 and then an E-ring 16 is fitted onto the 
antenna rotating shaft 12. The E-ring 16 is stopped, via the washer 17, by the 
opening end edge of the through-hole 13 inside the card case 4, thereby 
preventing the antenna rotating shaft 12 from moving out of the through-hole 13. 
By using the through-hole 13, the washers 14 and 17, the O-ring 15, and the fi- 
ring 16 in the above-described manner, the antenna rotating shaft 12 is held to the 
upper cover 2 in a state in which the antenna rotating shaft 12 is freely rotatable. 
[0039] In the present embodiment, the O-ring 15 and the protruding part 12A of 
the antenna rotating shaft 12 form antenna rotation position holding means for 
holding the rotation adjustment position of the antenna 7 by friction that occurs at 
a contact interface between the O-ring 15 and the protruding part 12 A. A 
lubricant is coated on the surface of the O-ring 15 to adjust the frictional force 
between the O-ring 15 and the protruding part 12A of the antenna rotating shaft 
12 such that the rotation adjustment position of the antenna 7 is held while 
allowing the antenna 7 to rotate smoothly. 

[0040] In the present embodiment, the washer 14 is disposed between the O-ring 
15 and the step D formed in the through-hole 13, and the washer 17 is disposed 
between the E-ring 16 and the opening end edge (the inner side wall of the frame 
10), on the inner side of the card case 4, of the through-hole 13. These washers 
14 and 17 reduce friction between the O-ring 15 and the step D of the through- 
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hole 13 and friction between the E-ring 16 and the inner side wall of the frame 10 

thereby minimizing a reduction in life-time of parts such as the frame 10, the O- 

ring 15, and the E-ring 16 due to the friction. 

[0041] A part 18 for supporting the antenna rotating shaft is formed on the inner 
surface of the upper cover 2, at a location corresponding to the end part of the 
antenna rotating shaft 12. In the present embodiment, the part 18 for supporting 
the antenna rotating shaft has a protruding part 18a protruding inward in the 
inside of the card case 4 from the inner surface of the frame 10, and a hole 18b 
for inserting the antenna rotating shaft is formed in the protruding part 18a. The 
end portion of the antenna rotating shaft 12 is inserted in the hole 18b thereby 
supporting the antenna rotating shaft 12 to the upper cover 2 (the frame 10) while 
maintaining the antenna rotating shaft 12 apart from the circuit board 5. 
[0042] In the present embodiment, a feed terminal 20 made of an elastic 
electrically conductive material is disposed between the circuit board 5 and an 
inner portion of the antenna rotating shaft. The inner portion of the antenna 
rotating shaft in this embodiment is its portion between the side wall of the frame 
10 in which the through-hole 13 is formed and the part 18 for supporting the 
antenna rotating shaft. The feed terminal 20 is formed as shown in the form of a 
perspective view in Fig. 3, and the feed terminal 20 has elasticity that causes the 
feed terminal 20 to be urged against the antenna rotating shaft 12. 
[0043] On the circuit board 5, an antenna connection land (not shown) for a 
connection between the antenna and the circuit 6 of the circuit board 5 is formed 
in an area where the feed terminal 20 is placed (that is, the area facing the 
antenna rotating shaft 12). The feed terminal 20 is connected to the antenna 
connection land, for example, by means of soldering such that the feed terminal 
20 is mechanically fixed to the circuit substrate 5 and electrically connected to 
the circuit 6 of the circuit board 5. 

[0044] In the present embodiment, as described above, the circuit board 5 is fixed 
to the lower cover 3 and the antenna rotating shaft 12 is attached to the upper 
cover 2. The upper cover 2, to which the antenna rotating shaft 12 is attached, is 
combined with the lower cover 3 to which the circuit board 5 is fixed, such that 
the feed terminal 20 fixed to the circuit board 5 is urged against the antenna 
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rotating shaft 12 and brought into contact with the antenna rotating shaft 12. 

[0045] A part called a ground terminal and having a structure similar to that of 

the feed terminal 20 shown in Fig. 3 is commercially available. Such a ground 

terminal may be used instead of using the feed terminal 20 designed and 

produced for dedicated use in the card device 1. When the commercially 

available ground terminal is used as the feed terminal 20, it is not necessary to 

design the feed terminal 20 and it is also not necessary to do a troublesome job to 

produce the feed terminal 20 using an expensive mold. Thus, it is possible to 

reduce the cost of the card device 1. 

[0046] Note that the present invention is not limited to the embodiment described 
above, but the present invention can be embodied in various ways. For example, 
although in the embodiment described above, the card device 1 is of the 
extending type, the present invention may also be applied to a card device having 
no extending part E. 

[0047] In the embodiment described above, the upper cover 2 is formed by the 
frame 10 made of a plastic material and the panel 11 made of a metal material. 
Alternatively, for example, the upper cover 2 may be formed of a plastic material 
(for example, an amorphous plastic material such as polycarbonate) into the same 
shape as the total shape including the frame 10 and the panel 11 by using an 
integral molding technique. 

[0048] In the embodiment described above, the means for holding the antenna 
rotation position is realized using the O-ring 15. Alternatively, instead of using 
the O-ring 15, a lock washer may be disposed in that location and the rotation 
adjustment position of the antenna 7 may be held by using friction between the 
lock washer and the protruding part 12A of the antenna rotating shaft 12. A 
spring or the like may also be used to realize the means for holding the rotating 
adjustment position of the antenna. Moreover, the feed terminal 20 itself tends to 
resist rotation of the antenna rotation shaft 12. As described above, the 
mechanism of holding the rotation adjustment position of the antenna 7 can be 
realized in various ways. 

[0049] Although the feed terminal 20 is formed as shown in Fig. 3, the form of 
the feed terminal 20 is not limited to that shown in Fig. 3. The feed terminal 20 
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may be constructed in an arbitrary form as long as the feed terminal 20 can be 

fixed via solder or the like to the circuit board 5 at the location facing the 

antenna rotation shaft 12 and the feed terminal 20 has elasticity that can provide 

an urging force that allows the feed terminal 20 to be maintained in contact with 

the antenna rotating shaft 12. 

[0050] In the embodiment described above, only one part 18 is used to support 
the antenna rotating shaft. Alternatively, a plurality of parts 18 for supporting the 
antenna rotating shaft may be disposed at spaced locations such that the antenna 
rotating shaft 12 inserted in the inside of the card case 4 is supported at the 
plurality of locations by the plurality of parts 18. 

[0051] In the card device according to the present invention, the feed terminal 
needs a small installation space, and a reduction in the production cost can be 
easily achieved. Thus, the present invention is suitable for mass production of a 
small-sized card device. 

[0052] Although the present invention has been described in relation to particular 
embodiments thereof, many other variations and modifications and other uses 
will become apparent to those skilled in the art. Therefore, the present invention 
is not limited by the specific disclosure herein. 
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